Background
Effective interventions exist to reduce the risk of stroke in patients presenting with transient ischaemic attack (TIA) [1, 2] . This, together with evidence that many patients with this condition do not present to health services [3] , raises the question of whether there may be a case for screening for TIAs, either in the elderly or other high-risk groups.
Such a test could also assist general practitioners (GPs), who have been found to over-diagnose the condition [4] . Recent evidence shows that the risk of stroke following a TIA is greater and more immediate than previously thought (8% at 7 days, 17% at 3 months). These findings emphasise the need to offer urgent assessment, and illustrate the potential of a screening test in prioritising highrisk patients. However, screening is only feasible with a screening test that is cheap, acceptable and has adequate sensitivity and specificity. Even in the elderly the incidence of TIA is low [5, 6] and so it is especially important that any screening test has high specificity.
Previous attempts to screen for TIAs have used selfreported questionnaires and interview schedules, several of which have been validated against the criterion of a specialist diagnosis or review by a panel of specialists. A postal questionnaire administered to elderly persons living in retirement facilities in the USA was shown by Wilkinson et al. to have a sensitivity of 55% and a specificity of 76% in identifying TIAs in the previous year [7, 8] .
The distinction between a TIA and minor stroke, although of significance epidemiologically, is less so clinically in determining the need for investigation and treatment. Indeed, the need for a new definition has recently been mooted [7, 9, 10] .
The study reported here was designed to test the performance of an amended version of the Wilkinson questionnaire in patients referred to a vascular outpatient department and to assess the feasibility of using this in further work on screening for TIA and minor stroke. Specifically, we aimed to test agreement between the questionnaire and specialist diagnosis and to assess its sensitivity and specificity in detecting TIA and minor stroke.
Design and methods

Amendment of questionnaire
The Wilkinson questionnaire asks whether in the last 12 months the respondent has suffered from sudden onset of problems with speech, eyesight, numbness/tingling, paralysis/ weakness or dizziness, which subsequently cleared up completely. If the answer is positive, further clarification is sought about duration, frequency and associated symptoms. Depending on responses, the patient is then categorised as 'negative', 'dizziness only' or 'TIA'. Some of the wordings on the questionnaire were adapted to make it easier to understand by an English population, and it was reformatted to make it easier to complete. We also included more details about duration of symptoms. This included adding the options of 'more than a day but less than a week' and 'a week or more', leading to an additional questionnaire classification of 'stroke'. Further minor amendments were made after piloting the questionnaire by interview in an outpatient setting. The final questionnaire and codings are shown in Appendix 1 in the supplementary data on the journal website (http://www.ageing.oupjournals.org). If a participant answered positively to more than one symptom, the final classification related to the symptom with the more 'severe' diagnosis, for example if a subject scored 'TIA' for eyesight symptoms but 'stroke' for weakness symptoms then they were categorised as having suffered a stroke.
Recruitment of subjects
Patients referred to two specialist clinics at Glenfield Hospital and Leicester General Hospital were invited to take part. These clinics aimed to assess patients with suspected TIA or syncope as well as those referred for advice about control of hypertension. When these clinics were set up, GPs were advised to send patients with sudden onset symptoms thought to be due to vascular rather than neurological causes. However, no formal protocols or check lists for referral were developed. During the study period (June 2000-December 2001 for Glenfield, with Leicester General Hospital joining the study later) the questionnaire was sent to patients aged 60 and over with their notification of appointment. This was accompanied by a brief description of the study and a consent form. Patients were asked to complete the questionnaire and bring it with them when they attended.
On arrival at the clinic the research nurse interviewed participants, checked their responses and made any necessary amendments/additions. These 'interview' questionnaires were analysed separately to the original 'postal' questionnaires. In the early phase of the study only postal questionnaires were used.
Specialist assessment
Case notes and the results of all investigations (including head MRI scan if performed) were independently reviewed by two experienced stroke physicians, blinded to questionnaire results. They classified the patient as 'negative', 'possible (<50% likelihood) TIA', 'probable (>50% likelihood) TIA', 'TIA' or 'stroke'. Where the two specialists disagreed, a third specialist arbitrated.
We aimed to recruit 200 patients. If our results were similar to Wilkinson's, then this would have enabled us to validate questionnaire results with the following degree of precision: sensitivity 55% (95% CI 45, 65) and specificity 75% (95% CI 65, 83).
Analysis
A computerised algorithm was developed to analyse the questionnaires as shown in Appendix 2 in the supplementary data on the journal website (http://www.ageing.oupjournals.org). Postal and interview administered versions were independently compared with the 'gold standard' of consensus specialist diagnosis. The main analysis compared specialist diagnoses with postal and interview questionnaires, respectively. Specialist diagnoses were compressed into three categories: 'negative' ('negative' and 'possible TIA'), 'TIA' ('TIA' and 'probable TIA') and 'stroke'. Questionnaire diagnoses were compressed into the same three categories, placing 'dizziness only' in the 'nothing' category, as suggested by Wilkinson. Levels of agreement were assessed using the quadratically weighted κ statistic. Values of 0.2-0.4 were interpreted as fair agreement, 0.4-0.6 as moderate and 0.6-0.8 as good, as suggested by Landis and Koch [11] . Specialist and questionnaire classifications were further compressed to a dichotomous outcome of whether or not there had been a cerebrovascular event. Sensitivity, specificity, likelihood ratio and pre-and post-test odds of the questionnaire classification were calculated using expert diagnosis as the gold standard. In a sample of cases where there was disagreement between expert diagnosis and questionnaire diagnosis, the full medical record and original questionnaires were examined to identify reasons for these discrepancies. The study was approved by the Research Ethics Committee of Leicestershire Health Authority.
Results
Study participants
Recruitment and participation in the study are shown in Figure 1 . One hundred and sixty-one people due to be seen in the outpatient clinics were invited to participate. This was lower than the projected sample size as the number of referrals to clinics was less than expected and it was not possible to further extend the recruitment period. In total, 142 people took part in the study, with 136 completing a postal questionnaire, 99 an administered questionnaire, and 93 both versions. The main reason for clinic attenders not completing an administered version of the questionnaire was non-availability of a research nurse on the day of attendance. Other reasons for nonparticipation included refusals (nine cases) and one patient was too confused to complete the questionnaire. Data on whether help was needed to complete the questionnaire were available for 101 people who completed the self-administered version. Of these, 31 reported that they did need help. The most common reasons for this were with reading (14) and remembering symptoms (12) . None of those completing the administered questionnaire had communication problems. Additionally, in four cases a questionnaire was completed but the medical record was not available for review.
The median age of participants was 74 years (interquartile range 68-79). Seventy-one (50%) were male and 135 (95%) classified their ethnicity as white. Table 1 shows the frequency of positive responses to questions about specific symptoms and duration which, in the absence of excluding factors, led to a questionnaire classification of TIA (if <24 h duration) or stroke (if >24 h duration). Dizziness for less than 24 hours was by far the commonest symptom. As mentioned earlier, this symptom alone did not lead to a diagnosis of TIA or stroke. The table also shows frequencies of overall classification as TIA, stroke or negative. If a subject was classified as 'TIA' according to one symptom and 'stroke' according to another, the overall classification was 'stroke'. Compared with the postal questionnaire, the administered version classified a lower proportion as stroke and a higher proportion as TIA although denominators for each differ.
Questionnaire results
Specialist and questionnaire diagnoses were compared as shown in Table 2 . The κ statistic suggested 'fair' agreement. When the diagnoses of TIA and stroke were combined, levels of agreement increased slightly but were still only classified as 'fair'. Treating the expert diagnosis as a gold standard, the sensitivity of the postal questionnaire to determine a cerebrovascular event was 0.56, with a specificity of 0.81. The likelihood ratio (sensitivity/1 -specificity) for a positive result was 3.02. In this population it increased the pre-test odds of a cerebrovascular event from 0.94 to 3.02. The administered questionnaire performed similarly, as shown in the table.
Comparison of postal questionnaire and interviewadministered questionnaire
Data from both sources were available for 93 of the total 142 subjects. For the three categories (negative, TIA, stroke), level of agreement was moderate (κ 0.57, 95% CI 0.34-0.80) and did not improve when categories were dichotomised into 'negative' or 'cerebrovascular' event (κ 0.59, 95% CI 0.43-0.76).
Comparison of specialist diagnoses
Diagnoses of the two specialists reviewing all 142 case records were compared. Levels of agreement were 'good' (κ 0.65, 95% CI 0.53-0.78) when three categories (negative, TIA and stroke) were compared and 'moderate' (κ 0.48, 95% CI 0.33-0.63) when categories were dichotomised to 'nothing' or 'cerebrovascular' event..
Reasons for discordant results between specialist and questionnaires
There were 42 (31%) cases where there was disagreement between expert diagnosis and the postal questionnaire about whether or not there had been a cerebrovascular event. The equivalent figure for interview questionnaires was 30 (30%). The case notes of 18 of these were examined in an attempt to discover reasons for disagreement. This was done not to quantify discrepancies but to gain some insight into possible reasons. The commonest apparent reason for discordance occurred in five cases where the questionnaire classification was 'negative' and the expert diagnosis was 'stroke'. In the questionnaire, answering 'no' to the question 'did each attack come on suddenly and then clear up completely?' generated a 'negative' categorisation. Hence patients with continuing symptoms of stroke would have been misclassified. Clearly, this error could be rectified by amending the questionnaire. However, excluding stroke patients from analysis of the postal questionnaire did not significantly improve sensitivity or specificity (0.57 and 0.89, respectively, compared with 0.56 and 0.81).
Another reason, seen in two cases, was where it was clear that the event to which the subject was referring in the questionnaire was different to the reason for which they had been referred to hospital.
Other discrepancies were due to the algorithm of the questionnaire itself, for example pain and headache were excluding factors but in one case with each of these symptoms the specialist diagnosis was of a cerebrovascular event.
Discussion
Main findings
The proportion of subjects classified as having a cerebrovascular event was very similar on both postal and administered questionnaires (37 and 40%, respectively, as shown in Table 1 ). Levels of agreement between expert and questionnaire were also similar for postal and administered versions (κ 0.32 and 0.31, respectively, when TIA and stroke were considered separately, and 0.38 for both questionnaires when the diagnoses were combined). Sensitivities (0.56 and 0.61) and specificities (0.81 and 0.76) were also very similar. These findings suggest that there is no advantage in administering the questionnaire to offset the additional costs involved. We chose to pilot the questionnaire in a population with a high prevalence of cerebrovascular disease so that we could assess sensitivity and specificity, which would have been impossible to do in a population sample due to low incidence rates, even in the elderly. In this population of referrals to a vascular clinic, a positive result on the postal questionnaire increased the odds of a cerebrovascular event being diagnosed from 0.94 to 2.85.
Limitations
Piloting the questionnaire in patients recently referred to outpatients had some limitations. The questionnaire was designed to detect events in the last year. In our group of subjects the 'event' leading to referral was usually fairly recent, so recall of details of duration, associated symptoms, etc. is likely to have been better than for events occurring, for example, 11 months ago. Even so, 12 subjects reported problems with memory when completing the administered questionnaire, and this could have contributed to the false-negative cases, especially if a cerebrovascular event was itself responsible for the memory loss. Subjects were also likely to have reported the event to their GP, suggesting that they took it more seriously than those who might not, and the GP consultation itself may have prompted them to think about its details. These factors would lead to better questionnaire performance than if it were applied as a screening questionnaire to a general population. However, as mentioned in the Results, there were some cases in which the 'event' reported on the questionnaire was not the reason for referral, leading to spurious disagreement between specialist and questionnaire diagnoses.
It is known that TIAs are notoriously difficult to diagnose, and this was confirmed by the level of agreement (κ 0.74) between specialists, similar to that reported by others [12] . In a definitive study, gold standard diagnosis could be improved by the patient being questioned and examined by both experts rather than relying on medical records review.
Implications of findings
The results of this pilot study could be used to produce a shorter, revised questionnaire. We suggest that the questions about dizziness (section 5) need not be included as these symptoms are too prevalent to be discriminating. As mentioned earlier, the stem questions also need revision so as not to exclude patients with symptoms that have not totally resolved.
A screening questionnaire for low-prevalence conditions such as TIA has to have a high specificity to avoid the burden of further investigation of false-positive responses. We have shown that the performance of an amended version of the Wilkinson questionnaire is similar in a UK outpatient population to that of the original questionnaire in a USA population sample. In the USA, 7% of an elderly population were questionnaire positive, with a positive predictive value of 8.6%. It seems likely from the results of our study that administering the amended questionnaire to a UK population would produce similar results.
In a population of patients referred to a vascular clinic, a positive result on the questionnaire increased the pre-test odds of a cerebrovascular event approximately 3-fold, suggesting it could have a role in prioritising referrals. As an instrument for population screening, the questionnaire as tested is insufficiently specific. Indeed, the case for screening for past episodes of TIA has been weakened by evidence that risk of stroke is highest in the first few days following the event, emphasising the need for early reporting and prompt intervention. The questionnaire's performance is also inadequate as a research tool to examine, for example, under-reporting of TIAs.
Key points
• A screening questionnaire for TIA and minor stroke was tested with 142 patients attending a vascular clinic.
• Level of agreement beween a questionnaire and specialist diagnosis of cerebrovascular event was fair (κ 0.38).
• The sensitivity to detect a cerebrovascular event was approximately 0.6 and specificity approximately 0.8.
• A positive questionnaire result increased the odds of a cerebrovascular diagnosis approximately 3-fold.
• The questionnaire is not specific enough for population screening but could be used to prioritise referrals.
